Occlusion of the internal carotid or middle cerebral artery was seen in 44 young adults of both sexes from a rural population in Ceylon over a period of four years. None had hypertension, diabetes, prediabetes, or hypercholesterolaemia. There were 19 men with internal carotid occlusions, most being due to atherosclerotic thrombosis. The high incidence of atherosclerosis in these patients on a marginal diet remains an enigma, and we suggest that carbohydrate-induced hyperlipidaemia might be an important aetiological factor. There were 13 men with middle cerebral occlusions, the aetiology of which remains obscure. Occult embolism or atherothrombosis are suggested as possible causative factors. Of the 12 women five had middle cerebral artery occlusions in the last trimester of pregnancy and two had internal carotid artery occlusions in the puerperium. The pattern of ischaemic strokes in women aged 15-45 was similar to that observed in Western countries, though our patients differed ethnologically and in dietary habits.
Introduction
While working at the General Hospital, Badulla, Ceylon, we were impressed by the number of cases of non-haemorrhagic stroke in patients aged 12 to 45 years who had occlusive disease of either the middle cerebral or internal carotid vessels but no other apparent predisposing cause. We hesitated to attribute them to atherosclerosis, since this is believed to be uncommon among Orientals. It is generally rare also in Western people aged under 50 and usually found only in the presence of predisposing factors. McDowell (1967) , in the Cornell-Bellevue series of 873 cases of non-haemorrhagic strokes, attributed 92% to atherosclerosis and emphasized that only 8% of the patients were aged under 50. Analysing strokes in 56 young adults, Louis and McDowell (1967) found hypertension, diabetes, prediabetes, or raised serum lipids in nearly all.
We therefore decided to conduct a prospective study of cases of stroke in young adults caused by occlusion, confirmed by arteriography, of the internal carotid or middle cerebral arteries to find whether the occlusive lesions were due to atherosclerosis or perhaps to a local arteritis-a condition not previously recognized. We report here on 44 cases seen over the four-year period January 1967 to December 1970.
Patients and Methods
The hospital serves a predominantly rural population of mainly Sinhalese peasants engaged in agriculture and a minority of South Indian Tamils working in tea plantations, who have been settled in these parts since about 1850. The diet of almost all the patients was marginal and the consumption of eggs, milk, and butter was negligible. They consumed hardly any coconut fat, since the palm does not grow in the hilly central district of 
Discussion
Possibly the pathogenesis of middle cerebral and internal carotid artery occlusions are quite distinct , though they may be related. Thus we discuss the two lesions separately.
INTERNAL CAROTID OCCLUSION
Most occlusions of the internal carotid artery at its origin are due to thrombosis on an existing atheromatous plaque (Fisher, 1951 (Fisher, , 1954 . Castiagne et al. (1970) studied the necropsy findings in 61 internal carotid occlusions in 50 patients all aged over 40 (mean aged 60) and concluded that 600o were due to atherosclerosis However, 13 cases (21%) were due to embolism, the main source being the heart (mitral valve disease with fibrillation or myocardial infarction). This is not generally recognized, though occlusions of large vessels such as the femoral artery by embolism after a cardiac infarction are well known. Large emboli also occur with fungal endocarditis.
The incidence of embolism may be higher in younger patients than recorded by Castiagne et al., but we took particular care to exclude it in these patients. Sindermann et al. (1970) , in a comparative study of middle cerebral and internal carotid artery occlusions, confirmed that most of those of the internal carotid at its origin were due to atherosclerosis and they found a preponderance on the left side, as we did. They suggested that carotid occlusions beyond the cavernous sinus (supraclinoid) and middle cerebral occlusions were seldom due to atherosclerosis and were the usual findings in patients aged under 40. We agree that supraclinoid occlusions are often non-atherosclerotic. Three such cases under our care (not included in this series) had tuberculous meningitis.
Trauma or infection may be important aetiological factors in children (Bickerstaff, 1964) and even in adults (Humphrey and Newton, 1960). In our series there was a history of trauma in only one case and the paralysis occurred six hours after. Angiography performed one week later on the side unaffected by the trauma showed partial occlusion of the internal carotid, and so trauma may precipitate thrombosis on an already established atheromatous plaque.
Thromboangiitis obliterans, common in Ceylon, has been foremost in our minds in considering the various forms of arteritis as possible aetiological factors. In a series of 40 patients with thromboangiitis under our care, in whom peripheral vascular disease was excluded, there was occlusion of the internal carotid artery in only one, and this may have been due to atherosclerosis. Though the rare possibility of thromboangiitis affecting the carotid arteries in the later stages of the disease cannot be excluded, it would be very unusual for it to begin in the carotids and present as an occlusion without other vessels being affected. On these grounds we can safely exclude thromboangiitis as an aetiological factor in our series of cases.
We may fairly assume that the basis of the internal carotid occlusion in most of these patients was atherosclerosis, despite their age. The high incidence of atherosclerosis in this type of community surviving on marginal diets remains an enigma and awaits investigation. Consumption of coconut oil (a saturated fat) was slight. Moreover, serum cholesterol levels were not significantly raised. Perhaps carbohydrate-induced hyperlipidaemia may be a more important factor, and further investigations along these lines may be worth while.
MIDDLE CEREBRAL OCCLUSION
The middle cerebral artery is a common site for embolic occlusion (Dalal et al., 1965; Fisher, 1961) . Occasionally embolism may present as a gradually evolving stroke and the source of embolism may not be identified, even at necropsy. Moreover, in a recent necropsy analysis of occlusions of the middle cerebral artery Lhermitte et al. (1970) emphasized the rarity of thrombotic occlusions of the middle cerebral artery. Atherosclerotic occlusive thrombosis of the middle cerebral was present in only two out of 47 cases of cerebral infarct. In 20 out of 31 cases emboli had originated from extracranial vascular lesions, especially the carotids and the heart. Necropsy in one of the present cases (Case 6) showed the above, but in most angiography did not show any lesions in the carotids-though disease in the aortic arch and vessels arising from it could not be excluded.
Cardiac conditions predisposing to embolism are readily detected clinically, but an early cardiomyopathy may easily be missed (Case 43). Obscure cardiomyopathies are not uncommon in Ceylon, but the normal cardiac status in the present patients had not changed through the period of follow-up. Nevertheless, only longer follow-up could definitely exclude a cardiomyopathy.
The middle cerebral artery at its origin is a common site for atherosclerosis and the rarity of occlusive thrombosis at this site had been poorly understood. Factors leading to a thrombus formation are not yet clearly defined. Assuming that the occlusions in our cases were due to local thrombosis, perhaps special factors yet unknown in the young patients may have predisposed to a local thrombus. "Occult" embolism is an attractive alternative hypothesis for the causation of these strokes.
OCCLUSIONS IN WOMEN
Cross et al. (1968) found six cases of occlusion of the internal carotid in their Glasgow series of 31 cases of non-haemorrhagic carotid stroke associated with pregnancy and the puerperium. All except one occurred in the puerperium. In Jennett and Cross's (1967) series there were 42 non-pregnant women aged 15 to 45 of whom 11 had proved internal carotid occlusion. The general pattern of internal carotid occlusion in young women in our series was therefore similar to that seen in Western countries. Cross et al. (1968) also noted that occlusions during pregnancy were more often in the middle cerebral artery and that in the puerperium they were more often in the internal carotid.
In view of the observations of Lhermitte et al. (1970) that the middle cerebral artery is a rare site for primary thrombosis, it is tempting to postulate that fibrin clots generated elsewhere in the vascular system may lodge in the middle cerebral artery, a notorious site for embolism. This presumption is based on evidence that fibrinolysins are reduced during the second and third trimester of pregnancy (Bonner et al., 1967) . Furthermore, in this situation once a fibrin embolus is impacted extension may easily occur owing to lack of fibrinolytic factors. Unfortunately the literature is not clear on the necropsy findings in this type of case, though the absence of atherosclerotic narrowing is emphasized.
Thus, as in Western countries, ischaemic strokes are not uncommon in women in Ceylon aged 15 to 45, and most of them are either pregnant or in the puerperium.
Introduction
Gastro-oesophageal reflux is probably the commonest form of digestive disturbances, and although it uncommonly gives rise to complications it can cause great discomfort to the patient and accounts for much clinical investigation. The reason why reflux occurs is not entirely understood, but a competent gastro-oesophageal sphincter is the main barrier to reflux (Atkinson et aI., 1957; Pope, 1967; Winans and Harris, 1967; Longhi and Jordan, 1969) . The mean gastro-oesophageal sphincter pressure in patients with reflux symptoms is lower than that in people without reflux (Atkinson et al., 1957; Winans and Harris, 1967; Haddad, 1970; Benz et al., 1972) though the primary reason for weakness of the gastro-oesphageal sphincter is unknown.
Studying a recent series of patients with gastro-oesophageal reflux we found that 920' were smokers, many of whom noticed that heartburn sometimes occurred while they smoked. Moreover, we discovered that during long recordings of lower oesophageal pH episodes of acid reflux were frequently detected when patients smoked. Dennish and Castell (1971) found that smoking led to a fall in gastro-oesophageal sphincter pressure in normal people. We therefore studied a group of smokers vAho
